Evaluation of new anthracycline analogs with the human tumor stem cell assay.
Ten anthracyclines, including doxorubicin (DX) and daunorubicin (DNR), and eight analogs with modifications in structure or stereochemistry of the aglycone and/or the aminosugar moiety were simultaneously tested in serial vitro titration studies against human adenocarcinomas in the human tumor stem cell assay. More than a two-log range in cytotoxicity of the various anthracyclines was observed with the tumors tested. Marked individual differences in sensitivity of specific tumors (breast, lung, peritoneal) were observed for the various analogs. By assessing average effects on survival of tumor colony-forming units (TCFU) in the tumors tested, the three compounds lacking the methoxyl group in position 4 of the aglycone (4-demethoxyDX, 4-demethoxy-4'-epiDX, 4-demethoxyDNR) all proved to be more cytotoxic than their parent compounds. Compounds modified in position 4' of the aminosugar were on average either as toxic (4' epiDX) or more toxic (4'-deoxyDX and 4'-0-methylDX) to TCFU than the parent compound DX. On average, 11-deoxyDX was less toxic than DX or the other eight anthracyclines tested. The results obtained are also in good general agreement with those previously reported for anthracyclines with human tumors in xenografts or cancer patients. These antitumor results viewed in concert with toxicology studies in normal mice (including evidence of a lack of cardiac toxicity) suggest that 4'deoxyDX may prove to be a clinically useful anthracycline analog. We also conclude that use of this clinically predictive in vitro soft agar assay provides a rapid and relatively inexpensive means of simultaneously testing a large number of analogs of a parent compound against a spectrum of human tumors.